Venocaval anomalies are uncommon in the general population and often go unrecognized, but physicians should be aware of their significance. Duplicate superior vena cava should be identified during cardiac imaging, surgery, and catheter insertions. While interrupted inferior vena cava can predispose to thrombus formation, they protect against pulmonary embolism from lower extremity deep vein thrombosis. We describe a unique case of a patient in which combined superior vena cava and inferior vena cava anomalies were found incidentally. This is the first reported case of a duplicate superior vena cava and interrupted inferior vena cava in a single patient in English literature. This article also provides a literature review on the topic.
CASE REPORT
Imaging Findings A 49 year old man presented initially with a testicular mass. A workup revealed metastatic testicular tumor. For chemotherapy access, a tunneled catheter with a subcutaneous port was placed and a chest x-ray following placement revealed the catheter tracing from the left internal jugular vein through a suspected left superior vena cava (SVC) (Figure 1) . A non-contrast CT scan, performed during the workup of the testicular mass, confirmed the presence of duplicate superior vena cava ( Figure 2 ). He had no known cardiac or vascular anomalies before this presentation.
During the same hospital admission the patient was found to have lower extremity swelling suspicious of deep vein thrombosis (DVT) (Figure 3 ). The patient underwent venous duplex ultrasound of the left leg that revealed an acute DVT in the left common iliac, external iliac, left common femoral and left deep femoral veins.
Management
Due to the size of the thrombus and concern of potential future pulmonary embolism (PE), inferior vena cava (IVC) filter placement was attempted; however, the patient was found to have IVC interruption which was confirmed by venogram ( Figure 4 ).
Follow-up
As duplicated SVCs are benign and an interrupted IVC is natural protection against PE, no further treatment was needed.
Introduction
Anomalies of the great vessels are not uncommon in the general population and can have significant implications during diagnostic evaluation and surgery. We presented a unique case of combined IVC and SVC anomalies in one patient. This case report described a patient with a duplicate superior vena cava and an interrupted IVC, both discovered DISCUSSION CASE REPORT incidentally. To our knowledge this is the first reported case in English literature of a duplicate SVC and interrupted IVC in a single patient.
Etiology and Demographics
Duplicate left superior vena cava have an incidence of 0.3% in the general population and 10% in patients with congenital heart disease [1]. Inferior vena cava interruption is a relatively uncommon anomaly. However, because this anomaly was previously discovered on autopsy and is now being discovered through radiologic imaging, there is not a clear consensus on its incidence [2] . Although the incidence is unclear, many studies cite an increased incidence with cardiac comorbidities.
Embryologically, the right SVC originates from the junction of the right precardinal vein and the right common cardinal vein. An oblique anastomosis develops, connecting with the precardinal veins to become the left brachiocephalic vein ( Figure 5 ). Typically, the left precardinal vein and the left common cardinal vein undergo atrophy [3, 4] . In patients with duplicate SVC, this atrophy does not occur and the left SVC remains patent, usually draining into the coronary sinus and then into the right atrium. In approximately 10% of patients the left duplicate SVC attaches to the left atrium and may cause hemodynamic compromise [5, 6, 7] .
The IVC is formed embryologically from the formation, regression, and then fusion of three pairs of veins: the supracardinal, subcardinal and posterior cardinal veins (figure 6) [8, 9] .
Clinical and Imaging Findings SVC is rarely symptomatic in patients without congenital heart disease, however during cardiac catheterization, angiography, echocardiography, and open heart surgery, it is important to be aware of anomalies of the great thoracic veins, including duplicate SVC [10] . SVC can be suspected on chest x-ray if a catheter or line is in the left paramediastinal area and can be diagnosed on CT scan by tracking the anomalous vessel from the left jugular and subclavian veins to the coronary sinus (figures 1, 2).
The complex development of the IVC lends itself to the formation of anomalies. In IVC interruption, lower extremity venous drainage occurs through collaterals developed in lieu of a continuous IVC. This can readily be seen on venogram (figure 4). IVC interruption is clinically relevant. Studies show that IVC interruption can predispose to the development of lower extremity DVTs; however it is protective against pulmonary emboli as the thrombus is unable to reach the lung and remains lodged in the interrupted segment of IVC. It is possible, however rare, to develop a pulmonary embolism from the upper extremity or jugular veins through the SVC [11, 12, 13, 14] .
Treatment and Prognosis
In the absence of congenital heart disease, duplicate SVC is benign and no treatment is necessary. Thus, the prognosis is excellent. As interrupted IVC is protective against pulmonary emboli, no treatment is necessary and the prognosis is also excellent [15] .
Differential Diagnoses
On chest x-ray, the differential diagnosis of a left paramediastinal catheter includes a duplicate left superior vena cava and location of the catheter in the left internal mammary vein, left superior intercostal vein or left pericardiophrenic vein. The diagnosis can be confirmed by CT scan by tracking the anomalous vessel from the left jugular and subclavian veins to the coronary sinus.
Differential diagnosis of an interrupted IVC as seen on venogram includes an acute obstruction of the IVC, such as a thrombosis, and congenital interruption. Congenital interruptions will have collateral formation joining the inferior and superior segments of the IVC while acute obstruction will not have collaterals.
Venocaval anomalies are uncommon in the general population and often go unrecognized, but physicians should be aware of their significance. Duplicate SVC should be identified during cardiac imaging, surgery, and catheter insertions and while interrupted inferior vena cava can predispose to thrombus formation, they protect against pulmonary embolism from lower extremity deep vein thrombosis. 
